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!ltnttfrvTenneco Minerals
A Tenneco Comoanv

P.O. Box 2650
Sl. George, Utah 84770

(801) 573- 1506

March 13, 1989

l1r. Don A. Ostler. PE
Executive Secretarv
Bureau of Nater Pol lutron Control
Departrnent of Hea l th
Division of Environmental Hea l th
fBB North t 460 r^Jest
PO Box 16690
Salt Lake City, Utah

Dear Do n:

841 16-0690

This letter 1s wrrtten to express consrderation t-o severai rtems
specified rn your Novernber 3, 1988 letter grantrng Tenneco Minerals
Company permissron to construct rts first laach pad. These r terns

Sui f r de bear i ng ore or r"raste rock r^i i 1 1 not be removed or
r_rncovered as a result of any of the constructron on this
proJect covered bv this oermit.

Tenneco Mrnerals has lnterpreted thrs tc rnean mineral which would
require an acrd leach, bro-oxrdation, or methods other l--han a base
cyani de i each process.

The Bureau shouid be aware that ore materral extsts wrthrn the
Hamberg Pit that 1s both a sul.Fide,/oxtde mrx and pureiy sulfide
tnineral. it is Tennecc Mtnerals r ntent that the sulfidezoxrde rni xe<J
materral wr11 be inined and Ieached as typical ore. Results from our
laboratory tests rndrcate that recovElr r. es from thls Dre lvoe are
very nearly equrvalent to the typrcal oxrdized ore at the operation.
Thtrs, economical lv it rnakes sense to extract and process this
mineral. It should be noted that this ore type requlres siightlv
more caustrc (base) added to sol.utron rn order to reduce cyanide
consumptlon, prevent cyanide volatilization to HCN (due to Iowered
PH), and create the necessarv base env l ronrnElnt to ieach.

The sulfide ore In locations paralleis the sulf ide,/ox1de rnix ore in
the Hamberg Pit. where it rs evldent that cyanrde leaching wiII
extract gold values economical ly, the materral wr I1 be toaded and
leached as typrcal oxrde ore. Again, additronal caustic (base)
added to the leach solution wr I I be reoul reo.

Environmental concerns for this sulfidic materral on the oad are no
drfferent than any ore type. The addition of causti.c (base) to the
heap to create the proper leach environment wril effectively buffer
the acrdic effects of rhe sulflde ore. In other words. leachino to
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ivlet a i Iurgrcai cesr, resulr-s

Waste mater i a i adjacent to
neutral i zed r n the fol lowi

have been enc i osed f or your rev L erd

sulfide ore wr 1I be effectrvelv
no fnanner:

19O tons of sulftde waste rn the Harnberq
i I I viei d an averaqe act d formi ng

that approximately 2,O73.uOO tons of
n this sarne ptt hrhlch e.rrl l yrEld an
inq potential of +603.

"i /-t- / ,:j {;

yield recoverv of gold cannot occur unttl a..]_.1. sulflde has been
effectively neutrai lzed to a sulfate. Thrs neutral izatron wr l I
occur by Tenneco applving enough caustlc (base) to solutron, Also,
l ncreased consurnption of cyanide wrll occur althouqh from an eco-
notnlc stanctpor nt, we would want to minl/nize th1s.

H Tenneco est i, rnates 155.
Pit which we believe w
potent i a.L of -39.

-.'---Tenneco aiso estimates
I imestone ex ists withr
average aci d neutraliz

Tenneco will perform mix waste dump
wast.e when extracted is effectivelv
waste or sulfidic ore which is not
ensure backfi i I rno wi l1 place suffi
neuCral lze thts ,]iaterral. Tenneco
Cnrs ac1O1c rnaterial wit'h ACZ. tnc,
rt shoul.c be noted that the Iitah Di
(who exoressed slmrlar concerns to
:trceDter: Tenneco iii nera i s' .'esponse
been i ncruded ior your revtew, .

operat r ons to ensure thiS
neutralized. Anv remaining

extracted h, 1II be flagged to
c rent L lmestone rock to
fiinerals concucted tests of

to examl ne this problern and
\./lslon of DiI, Gas. & l"lininq
the Bureau'st revlewed dnd

\ Lrrlb tE>L I |'_l-\Jr ||rcLlt tt ttd:'

Thus. each I t-on of I imestone wi I i effectlvely neutrai ize lS
times its werqht in actd (or a potenttal of 3l.O95,OOO tons of
sulfidic waster.

There does exrst some sulfide mrnerai r^rhrch does not lend itseif to
cyanide Ieacnrno taoproxrmatelv o5.8OO tonsr. j-enneco Minerals
would like to nave an opportLrnlty to prooose a small pllot pl.ant and
Ieach (bio-oxrdation, test slte at the operation i.n or dG!r to test
extraction of qol d '.,a Iues f rom thrs ore tl.pe. l.rl e uroul d request that
the Bureau consrder our position upon frnal cofnprlation of test work
and analvsis of the project. t4e anticipate a date to approach the
Bureau with our concepts by late Auqust. l9gg.

Any Iiqur.6s detected rn any Ieak detectlon sump shall be
reoorted Lo the Dureau by phone within 24 hours and in writinq
wilhi n 5 davs.

)
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Tenneco Mi neral.s woui. d i i ke to express a concern r n that detection
of flurds rn the Ieak detectron systern mtght force abandonrn€nt from
a leach cell or posslbly an entire pad. L4e offer the following
consrderation i n relationship to our first pad (calculations
provided by JBR Consultants Grouo):

Frorn lhe pad geornetnr of t2" of clay and 6" o.r- leak detectr.on gravel
over the clay subgrade level ihe followi.ng penetratlon tlme can be
arrlved at:

Permeability of subgrade is 14 x !O-7 crnlsec - field tests
Total head on top of subgrade is lB,, wrth steady state
saturated f low

penetrate the layer by solution rs 11O days

ituation. Tenneco would request that the Bureau consider
ve leacnrng time remalns prior to forcrng cell or pad

i zatron Crrterra

the rcI Iowrng const deration in that we feel very
-Lhe groundwater auality wtthin our operatronal area rs
recent groundwater qual itv regulatt ons ) due to the

qn 'Le./eIs of cadmlurn. AIso. consl deration as to the
locatrcn and recognttlon that the future uses of thts
tstrcai I'z L irnlted. t-he neutralizatlon crt teria should

renneco fl inerals r.sants to emohaslze this oolnt because rt is
oecomr ng apparent that the cost of leach pads for r_hrs project are
extrene. Therefore. Tenneco t1lnerals is consrderlng the possibility
of loadrng ore' ieach:ng, rinstng to a decommrssloned standard, and
unloading the spent ore. This will rnvolve a srgni.f icant change of
project scope that Tenneco wilI need to provlde data for (as to the
mechanics of this tvpe of ooeration).

14e recoeni ze that a portion of r-his Ietter addresses rmmediate
concerns that we very rnuch wrsh to resolve as soon as possible.
Also. we wanted to i ntroduce several concepts to problems Ne are
+3cing at our operatlon. Thrs purpose 1s to r nforrn you of our plans
to approach the Bureau once sufficient data exists to adeouatelv
Dropose our olans-

C. Time to

Given this s
wnat effect i
abandonment.

3. Neut r a 1

Tenneco offe
strongly tha
Class I I1 Q1

T]-. r'r..-. i -,,- i .,1L--"*
qt f ot c ro.r1-l-

,,.rater are re
refl ect this

rs

er
n1
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I appreciate your response to

KAK: sl

E nc I osure

these concer ns.

Sincerely,

/ /&a
l'"en A. Kluksdahl
M i ne l'lanager
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INTEROFFICE COMMUITEIiNECO MINERAIS COMPANY
(coMPANY)

T():

FOR: R. A. H0DGS0N

FROtrt: ,t . w. GREENE

R 1:: MONTHTY REPORT FOR 
^UGUST 

& SEPTEMBER 1988

r.:_e_..._q,uLDsT"EILiE____:-_FolTLq !.EA_c_H_.T.E.-s!s_ ql{_fi-V-LFrp_E_._.-q.-EE
( E tE_S I__!E_S.L _F-E R.r ES. )

A series of srx bottle leaches nere run on si.x Goldstri.ke
sulfide bearing composites. The composi.tes were composed of tfollowing sanples:

Compos i t e Dri11
- i'i--o- ..__-_ Eq-l s

GS-i 85-121
GS-z 86-123
cs-3 85-132
GS-  QT- r ?
cs-5 87 -t3
uJ-o at-!;l

The bottle Leach test results were

AA

F:

.. .06
'r tn

as fo 11ows

D S_e.l-_i,r-

120-I40
135-200

25-30
90-100
5-15

. u.*c
nE.)
nao

. v+z

. U J+

Pvri i'e

3. l8
n oi

L.'+L
A 24

Tg.-t-a*l--Q

t nA

u. o+
2 nA

rr oa
n to

Assay
Au

OPT
A6

UJ_!
CCMPOS I TE

uD-,J U)-+
NIIMD FE-----;:-*-(:b-cuD-j

49.5
37 .4

100.6

2.08

10.0
.95

GS-

Au rxi ract ion (r()
Ag Extract: cn (.9;)
.{u Accountabiiity (2t)
liaC )'i Consungt i on

( 1b s z't on )
CaO Consunption

( 1bs,/ton)
,'i Pi'rite in head

20 .5
1n9 2

1') 
'1e t

'l

A

t

80

'I 91

8.0

i4 2.18
,/'

0 15.0,
99 ----r<S

/o.

L.82 t.

5.8 4.
L..t4



F<q9 TENNEEO MINERAI,S COMPANY

O /1 nK -s-+.U
I NTERO F F lCe: COrUrr,lUru tt

(C OMPAN V }

T():

FOR: R. A. HODGSON

FROtr!: J. W. GREENE

RE: yoNTHl,Y REPORT FOR OCT0BER, 1998 'irl': ..- I :C8

,2'

_l_1.-0 ..._c_g_lr_p"sI_8.Ix-._E_*_ggrr!E..l,EAq'H___lE5.ts-- 9ry s..u-.!.trDE-.".gRE

An aciditional ten bott Ie l eaches He re run on ten Goldstrike conpos i t e
Assay results are available on six of the bottle leach tests.

The composi.tes were conposed of the following sarrples:

.{SSAY

DATE: IIiE/Aa

C onp .

No.

GS-1-3

tiJ--L-:+

cs-l-i5

trJ-l-!O

DrilI
H ol.g-- ri-e.

38-il.
88-07

66-6 |

c6- u /

88-9 t

88-91

D-cg-Lit

60-85
0-25

30-45
.l 5 -65

20-45

+c-b3

Au
/ ADT \\ _v_1_1 /

. 0 49-a

. ul-o5

.0Li 4

.0408

, v+zo

.0452

c )r'l s

-A. i4

Ag Pyrite
( 9_LT.) Q)_

.0583 NA

. ZJJ .\'I

<.058 2.25
.058 .262

. 117 . 786

<.058 1. 03

V:.ns-se!e-gr:

Sulficies

oxides
P-vrite
f ron oxides,
sulfides
Silicified,
c1ay, oxidiz
ninor sulf ici
Pyri t e,
sulfi.des and
oxides

= not available



PAGE 2

o. a,, trvf F-^lF.o /1 Lr !^

2; Ag Ext ract .

9; Au Account.
NaCn ConsumP.

(lbs,zton)
Ca0 C ons unP .

(lbsrton)
% Pyrj.te

TENNECO M

e
INE RALS COMPANY

The bottle leach test results Here as fol lows:

c I u8-o_s -I 
r E- 

- I-u-!{-B. E R

cs:].-I-q GS --l - Ia

77.I 84.2
60

130.5 111. i

2.52 1 . 01

INTEROFFICE COMMUNIC.l

cs:_l_-_I_€. qF--t--.
UJ- I- 

'

'I ?l

tiA

9S__--i_ -.E

/b.o

r no ?

t i1

2. 98
NA

LJ

IUO. /

'|t Q

7t,8
0

I14. 9

t1 ,
I te

+.va 6.03 15. L(
. ?86 1.0:

Slj.ghtlylowergoldextractj.onswereobtainedfrornorescontainingov'
0.59; Pyrite. ttor""u"t, the gold extracti'on fron ores containing over

0.59; p-vr1te do not decreas e wi th in creas ing Pyrite content ' For

exanple, 77.12 of the gold was extracted fron an ore contai'nin9 2 '2523

p-vrite while 76.L91 of ihe gold was extracted from an ore containing
. t-86rt p:rrite.

As was concLucied in the last monthry :'eport thg refractioness of the

sulf :.de zones is not cotoPletely depLnd"nt on the sulfide content'
Other fac-'ors are invoived-

]_,-?-__c !iD_5_T R r K _r,_:__s_o-D-.I_Ll!-.-qy-aI-I-D-E._ggI-g-t -Ngc-"-u--q-N- q-a-,1-u.l!.!---!-E-i-q-li--f E-$--Tl-.

Allofthecolunnresidueassaysarenotavailable.0ncetheseresul
are avail.able a final report on this test se:'ies wili be written'

An 8 incn <iianeier
up. Leaching was
being feci i.n at a

Table 1lists the

10 foot high colunn
started on S ePt emb er
rate of 0.002 GPM/ft

head analyses of the

containing 2 inch rock was set
21 , 1988. Leach solution is
2 f or 24 hours Per ciaY '

ore.

Cvanidai i-on is currently underway on the ore in the colurnn


